and (1ll) surface orientation has fabricated for hot electron evaluation.
Results and Discussion
It has shown in Fig.2 that the oxide thickness of Kr/Oz plasma oxidation do not depend on the silicon surface orientation of (100), (111), and (110) up to about l5nm, while the dry 02 oxidation at 900'C shows 50% thicker oxide on non-(100) surface. Fig.3 While, the dry 02 oxidation at 900'C results in 50% thicker oxides on the sidewall than on the bottom and local thinning spot in the corner region (Fig.s) . This leads degradations of break-down voltage, TDDB of the trench gate oxide, and the perfonnance of the trench MOS FETs.
As shown in Fig. 6 , with the conventional thermal gate oxide, the sub-threshold slope of the trench MOS FET is l4OmV/decade, which is worse than l0OmV/decade of the planer type. Simulated results in Fig.7(a) , (b) show that the thickness uniformity of the trench side wall and bottom can improve the performance of trench MOS FET, such as drain current, sub-threshold slope, and Vth. The hot electron stress life time of MOS FETs fabricated on (l1l) surface shows large improvement by the KrlOz plasma gate oxidation and close to that on (100) surface by the thermal gate oxide (Fig.8) (Fig. 9 ).
Conclusions
Silicon oxide grown by Kr/O2 high-density plasma at 4000C has been confirmed to provide excellent coverage and uniformity on any surface orientations inside the trench, and hot electron immunity on (111) 
